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HYDROGEOLOCIC ASSESSMENT
FORMER UNDERGROUND STORAGE TANK LOCAT工 ONS

Scott Paper CoBpaDy
Front aDd Avenuo.of the Stateg

ch€ster, PenDsylvaDia

1.0 Irtrotluctior

on behalf of scott Paper company, Groundwater TechnologY,
Inc. has perforned a hydrogeofogic investigation at the scott
Paper Conpany Operations Facility in Chester, Pennsylvania.

In septenber and october, 1989' eight underground storage
tanks were abandoned in p],ace or renoved fron the Scott Paper

company's chester operations facility. These tanks had been used

to store the following Products:

No. 2 fue■ oll
No. 6 fuel oll
Gaso■ ine
Kerosene
Mineral o■ 1
Waste oi■  (hydrau■ ic f■uids)
commercia■ grade xY■ene so■ vent (tWo tanks)

ouring the removals, contaninated soils were encountered in
the vicinities of the tanks. These soils r/ere excavated to the
extent possible and are not discussed here. The tank rernoval

activities have been presented in a report entitled lUnderground

Tank Removal Report for Scott Paper company, Chester operations,
Chester, PAtr prepared by Buckhart-Horn, Inc- (Novenber, 1989) '

Based on the results of the tank renoval, the Pennsylvania
Departnent of Environmental Resources (PADER) requested that
Scott Paper cornplete a hydrogeotogic investigation in the
vicinity of the forrner tanks. This report presents the results
of the investigation.
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2.o Eackgrounal Infornation

2.L lJanal Irsage

The chester operations Facility of Scott Paper conpany is a

paper nanufacturing and distribution plant. The plant
nanufactures tissue products, particularly toilet paper, tissues,
paper towels, and napkins. The facility is located in the center
of the city of chester, PA adjacent to the Delaware River. The

entire riverfront portion of chester as weII as neighboring towns
al-ong the Delaware River fron Claynont, Delar,rare northward is a

heavily industrialized area. severaL refineries are located in
Marcus Hook just to the south. In the irnrnediate vicinity of the
Scott facility are a neat packing plant, a Philadelphia Electric
conpany Substation and a Penn shipbuilding facility. The scott
facility and surrounding area are shown on the Site Location Map

in Figure 1, Appendix A. A nore detailed nap of the Scott plant
is shown on the Facility laap in Figure 2, Appendix A.

Due to the industrial and urban land usage, the site and

surrounding area have been graded to a topographically leve1
surface. For the nost part, the land surface is covered with
buildings or paving in the forn of roads, sidewalks and parking
lots. surface drainage would generalLy be tov/ards the Delaware

River. Hovrever, as is typical of nost urban areas, most surface
runoff is collected by a cornprehensive storn sewer system.

2.2 RegioDal Geology

The scott Paper property is focated within the Physiographic
Province known as the Atlantic coastal Plain. The geology of the
coastal Plain consists of several thousands of feet of
unconsolidated rnaterials ranging in age from cretaceous to
Holocene (recent). The deposits rangte in texture fron clays to
coarse gravels. The geology beneath the scott Paper facility has

GRoUNDWATER
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been napped as the Trenton Gravel, a Pleistocene age deposit of
gravelly sand with varying interbeds. Also included in this
deposit for napping purposes are Holocene alluvial and swamp

deposits. It is likely that these alluvial deposits are present
beneath the site as a result of reworking and deposition by the
DeLaware River.

Although lhe site lies within the AtLantic coastal Plain, it
is very near the northern boundary with the adjacent Piednont
Province. The Piedrnont is nade up of highly weathered

rnetamorphic rocks of Paleozoic age. Due to the proxinity of the
site to the edge of the coastal P1ain, it is likely that the
netamorphics or their weathering products would be encountered at
relatively shallott depth beneath the site. That is' although
very thick deposits are typical of rnost of the Coastal Plain,
nuch thinner deposits would be expected in the vicinity of the
chester plant.

2.3 Groundwater ltsage

The area of chester in the vicinity of the scott Paper

facility is serviced by the chester water Authority, a nunicipal
water supply conpany. There are no known groundwater users in
the area. The site lies right on the Delaware River. Regional
groundwater flow is expected to be tohlards the De1altare River
and/or chester creek lthich bisects the property. Except for any

underground utilities on the plant property, the onty potential
receptors for any contanination originating on the site are the
two surface water bodies.

０
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3.O lDv€stigatioD ltetbodology

Prior to the initiation of the field investigation program
and consistent !,rith OSHA regulations (29 CFR 1910.120), a site
safety plan was prepared by a cTI industrial hygienist. The site
safety plan addresses protocol to be perforned during fietd nork
to protect lrorker health and safety. AII fiel.d work has
perforned in accordance vith the site safety plan.

The investigation surrounding the forner storage tanks
consisted of the following general scope of uork:

0

0

0

0

Installation of one nonitoring weII adjacent to and
downgradient from each of the forner tanks.

InstalLation of one monitoring well near an upgradient
property line to deternine background characteristics.
Submittal of one soil sarnple fron each borehole for
laboratory analyses.

Collection and analysis of three rounds of groundnater
sanples collected at least one nonth apart.

cauging of water levels in all welLs and the Delaware
River on at least three occasions to determine whether
any separate-phase petroLeum is present and to
caLculate groundwater gradients and inferred direction
of groundwater novernent.

of these work steps is detaiLed below.Each

3.1 ltonitoring well Installation

Nine monitoring trrells (designated I.{W-2 through MW-10) rrere
installed by croundwater Technology, Inc. on the Scott property;
one well was installed adjacent to each of the forner tank
locations, and one was installed as an upgradient background
welI. AIL weLIs were installed using hollow sten augering
techniques although two of the l^tells required the use of renote

GRouNowlrnn
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drilling techniques using a detachable nast and hydraulic
urnbilical due to linited accessibility. Each borehoLe was

advanced to auger refusal or a depth of fifteen feet, rthichever
hras encountered first. As the r,tater table was encountered at a

depth of approxinately three to six feet in all borehoLes, all
srells adequately penetrated the rtater table.

Four-inch dianeter weLls were placed in each borehole. Due

to the shallobr water table and the expected tidal fluctuations,
al1 wells except llw-9 were screened to the surface. The annulus
betlreen the wefl and the borehole was backfiLled with a

conpatible sand pack. In wells uw-4 and I'IW-8 ' a sand pack !,tas

not instalted due to the coarse nature of the existing soil
rnaterial. Each well hras capped with a ltater tight locking cap

and nan-lray cenented in place. Each weII was developed, and

elevations were surveyed.

one pre-existing rnonitoring
Groundsrater Technology, Inc. but
coLlection point.

3.2 aoil saEplg coll€ction

well, Uw-1, uas not installed by
was used as an additional data

During drilling, split spoon samples were collected at the
ground surface and at five-foot intervals thereafter. Many of
the soil samples were screened with a portable ffane or
photoionization detector (oVA). The soil naterial naking up each

sarnple $ras then described on a well log. A1I sanples were stored
on ice until received by the laboratory.

one sanple fron each borehole was subnitted for laboratory
analysis. The sample exhibiting the highest reading on the OVA,

or the sample from the rtater table ltas selected. At the
cornpletion of drilling, the selected soil sanples were packed in
appropriate containers, stored on ice and shipped to tbe

σ

一

一
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Iaboratory. The analyses perforned on each sanple were based on

the contents of the nearby tank. sanples ltere analyzed for
benzene, toluene, ethylbenzene and xyLenes (BTEX) by EPA Method

8020, for polychlorinated biphenyls (PcB's) by EPA Method 8080,

and for total petroleun hydrocarbons (TPH) by a nodified EPA

Method 8015. EPA Method 8015 is a gas chromatographic analysis.
Sample chronatograns are conpared to chronatograns for several
standard petroleurn products. These include gasoline, No. 2 oi1
(diesel), No. 5 oi1, lubricating oil, nineral spirits, and

kerosene. For this project, a mineral oil standard was also
added.

3.3 crouDalwater sanPling

on three separate occasions (February 5, April 25, and May

30, 1990), complete rounds of groundwater saloples were collected
fron monitoring wells IIIW-2 through MW-10 and submitted for
laboratory analysis' Prior to sarnpling, three to five weII
volumes of groundwater Itere renoved fron each well. This
standard purging ensures that collected sanples are
representative of aquifer conditions. Each groundwater sample

was placed in appropriate containers and stored on ice for
shipment to the laboratorY.

For the initial sarnpling round, the analyses perforned on

each groundrntater sanple ltere based on the contents of the nearby

former tank. The analyses perforned on later rounds were also
based on the results of the previous rounds. Groundwater_ samples

were analyzed for BTEX by EPA Method 8020, and for TPH bY the
rnodif ied EPA Method 8015 as described above. In addition, two

sarnples were analyzed for semi-volatile conpounds by EPA

Method 8270.
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4。 O  Resu■ts of lnvestigation

On January L9, 22, and 23, 1990 croundt ater Technology
supervised the installation of nine monitoring wells (Mw-2

through Uw-10) at the Scott Paper facility. In addition, one
pre-existing nonitoring rreLl (MW-l) was used as a data collection
point. All well Locations are shovn on the site rnap in Figure 3,
Appendix A. Table f presents the location of each well relative
to the nearby fomer tank.

TABLE I

We■ l Locations

申       MW-5

_      WELL NO.

MW―■ (pre― existing)

MW-2

MW-3

Ⅲ -4

ADJACENT FOR}IER TA}IKS

Above Ground Bulk Fuel Storage

No. 5 oil (abandoned in place)

Waste Oil
Xylene Tank (fiberglass)

Xylene (fiberglass) and Kerosene

Kerosene and Mineral OiI
Gasoline

Xylene (Rail Car)

Upgradient

Diesel (No. 2) fuel

MW-6

MW-7

MIF-8

MW-9

_      MW― ■0

4.■  Ooo■ ogy

Soi■ materia■s encountered during drilling included:
―    coarse process stone fill lllateria■  (tank field

backfi■ 1)―    dark gray to b■ acじ
 Elir ileeilli (f・

y ash fi■■)
―    orange― brown sandv
―    reddish brown sand and grave■  〈river deposit)

囲日♀器器躙llNC



Process stone ttas only encountered rthere tanks had been

renoved. The orange-broltn material was present in the up-
grradient borehole (Mw-9) on the northern portion of the property.
The river deposits Itere encountered only at depths exceeding
tltelve feet. FIy ash fill was the doninant rnaterial encountered

during drilling activity across the rest of the site.

$letI logs sho!'ting stratigraphic and construction details are

included in ApPendix B.

1.2 Eydlrog€ology

The rnonitoring wells and the ltater level in the river were

gauged on four occasions betvreen February and !tay, 1990. The

collected gauging data are presented in Appendix C. Separate-

phase petroleum has consistently been detected in MW-1' A

petroleuro recovery system has been instalted in this area by

Treigel Associates, Inc.

Depth to groundwater across the site ranged fron 3 to 8 feet
below grade. The gauging data fron February 14, L99O has been

used to generate a groundwater contour map' This nap is
presented in Figure 4, Appendix A. The data fron the ts'o other
gauging events show sinilar groundwater elevation patterns'
Regional and local groundwater fIoH is towards the Delaware River

and/or chester creek. This trend is deroonstrated in the group of

wefls(Mw-1,Mw-2andMw-10)adjacenttotheRiver'However,the
presence of large asphalted areas and the extensive basenent

conplex of the plant appear to interrupt and alter natural flow
paths over a l-arge portion of the site. Near the group of former

tanks (Mw-4 through MW-8) groundwater appears to flow to the

east,paralleltoDelawareRiver.Buildings20and2l,]'ocated
directly south (towards the river) from these we1ls are known to
have basements that intersect the water table' shafLort

groundhrater is therefore forced to flow around this obstruction.

聖 霊揚 監



In addition, the coarse backfill used in this area and the
unpaved ground surface rnay be causing localized rnounding of the
water table in this area. These factors appear to be resulting
in groundwater flow to the east around the building and possibly
to the north due to the nounding. It is unknown how far this
anonaly extends.

1.3 Soil Alalytical Results

Selected soil sarnples collected during drilling were
submitted for laboratory analysis. The laboratory results are
included in Appendix D, and are surnnarized on Table II below.

None of the analytes rrere detected in the upgradient soil
sample (tIW-g) or the soil sample downgradient of the No. 2 oil
tank (Mw-10). A PCB concentration of 0.59 parts per nillion
(ppn) was detected near the forner location of the !'raste oiL tank
(t{W-3) A concentration of 420 ppn of TPH as kerosene was

detected near the abandoned No. 5 oil tank (MW-2); 490 ppn of TPH

as lube oil was detected near the gasoline tank location (Mw-7).
Adjacent to the xylene and kerosene tanks (Mw-4, MW-5 and Mw-8),
up to 120 ppn of ethylbenzene, 590 ppn of total xylenes and 670
ppn of TPH as kerosene were detected.

GROUNDWATER
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Table Ⅱ

SOIL ANALYTICAL RESULTS
January 19 to January 23, 1990

nd - not det€cted

Blanks indicate no analysis performed
MW-S: no soil recovery during drilling
Refer to text (Section 3,2) for explanation of TPH standard

Depth Ethyl―

Sample

Co■ected Benzene Toluene benzene Xylenes PCB's

(ftp   ●pm) opm) Cppm) 鰤 m) Opm) Ш̈ＳＴＰＨ
ｍ

MW-3,SS-2 approx. 4 0.59 nd

MW-5,SS-2 10 to 12 nd nd 120 590 480 kerosene

単 w―Dli)漕‖
MW-7,SS-1 5 to 7 nd nd nd nd 490 lube oil

¨̈
¨̈
¨̈
）
ｄ

一■
¨
ｎMW-9,SS-1 5 to 7 nd

¨
ｎｄ

晰
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4.1 crouDdlrrater Analytical Results

on three occasions, groundr,tater samples were collected fron
the nonitoring wells and subnitted for laboratory analysis. The

Iaboratory results are included in Appendix E and are sunnarized
in Table IfI.

The distribution of dissolved hydrocarbons near each former
tank location is discussed below.

No. 5 oil Tank

Dissolved hydrocarbons rtere not detected in two of the three
samples collected fron Mw-2. fn May, 1990, 63 ppb of TPH as
Iube oil was detected.

Waste Oil- Tank

Toluene and xyLenes srere detected in one groundwater sample
fron Mw-3 at concentrations of 45 parts per billion (ppb)
and 93 ppb respectively. In addition, TPH was detected in
aII three sarnples ranging from 71 ppb to 12,000 ppb as
kerosene.

Xylene Tanks

Three we1ls (Mw-4, Mw-s, and Mw-8) are located near the
forner xylene tanks. Dissolved hydrocarbons have been
detected in all three of these wells. The concentrations of
the aromatics (BTEX) indicate generally higher
concentrations of xylenes and ethylbenzene relative to the
concentrations of benzene and toluene. conmercial grade
xylene cornmonly consists of a xylene-ethylbenzene nixturel
it is like1y that benzene and toluene could also have been
present as contarninants in the virgin solvent. Benzene and
toluene concentrations ranged fron not detected to 43 ppb.
Ethylbenzene concentrations ranged fron 19 ppb to 11500 ppbi
xylene fron 95 ppb to 8,800 ppb.

Dissolved TPH was also detected in these uells. Two
different TPH standards were recognized, In each
chronatogran xylene/ethylbenzene peaks were observed.
Because these coropounds are present in gasoline, these peaks
were quantified by the laboratory as gasoline. The other
standard utilized was kerosene. Concentrations of TPH as
gasoline ranged from 17 ppb to 4,400 ppbi TPH as kerosene

GRoUNDWATER
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Tablc nl

GROIJNDWATER ANALYIICAL RESULTS

Sanplhg Bcrzctre Tolucac bcazcac Xylcoea

nd― not dctned

Blq&s indicate no mdyris pcrforod
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fron 57 ppb to 12,ooo ppb. The significance of the kerosene
is discussed belolr.

Kerosene Tank

Two rnonitoring wells are placed near the fonner kerosene
tank location, Ml{-5 and Mw-5. However, TPH as kerosene was
also detected in two other nearby we1ls (Mw-4 and uw-8).
Arornatic hydrocarbons ttere detected in MW-5. As discussed
above, these are probably associated nith the nearby former
xylene tanks. very low concentrations of aronatics were
occasionally detected in the groundwater from llw-6: 0'5 ppb
toluene in April and 0.5 ppb benzene in ltlay. These
concentrations are negligible.

Total petroleunr hydrocarbons as kerosene ltere detected in
all four wells in this area. Concentrations ranged fron 57
ppb to 12,000 ppb. It is uncertain whether aII of the TPH
wis released from the kerosene tank. ft is possible that
the TPH in the vicinity of Mw-8 could have an alternate
source associated with the rail car that had been used to
store xylene (refer to Buckhart-Horn report). In any case,
the petroleun falls within the kerosene range and should
behave sini larly.
Mineral oil Tank

As mentioned above, negligible concentrations of aromatic
compounds !'rere detected in MW-6. A TPH concentration of 85
ppb as kerosene was also detected in this weII on one
occasion. Total petroleurn hydrocarbons as rnineral oil were
not detected in groundwater in this area.

casoline Tank

on one occasion, a very low concentration of benzene
(0.8 ppb) was detected in the gEoundwater fron ltw-7. No
other aronatics were detected. on one occasion, a TPH
concentration of 15 ppb as gasoline was detected.

No. 2 Oil/DieseL Tank

tteither aronatics (BTEX) nor TPH were detected in
groundwater sarnples collected fron Mw-lo.

Backqround /Upgrad ient

Lovr concentrations of BTEX were detected in the groundhtater
fron Mw-9. Total BTEX concentrations ranged from 0.8 ppb to
48 ppb. No TPH were detected.

■4



5.0 CoDclugiors

croundwater Technology has perforned a lirnited hydrogeologic
assessnent at scott Paper conpany's operations Facility in
chester, PA. The assessnent resulted in the observations
discussed below.

In the front of Buildings Nos. 20 and 21, xylenes and

kerosene have been detected in the soils and groundwater.
croundwater flolr in this area is obstructed by the basements of
the buildings. As a result, groundstater appears to flo\,.t along
the front of the buildings to the east. Tvto wells (Mw-3 and Mw-

7) are focated potentially downgradient of this area. The

groundwater in these wells has not been impacted by xylene. It
is likely, therefore, that the xylene and kerosene are currently
restricted to the area in front of buildings 20 and 21. The

tanks that were the source for these conpounds have been renoved.

In the vicinity of the waste oil tank, petroleurn
hydrocarbons and lohr levels of PcBts have been detected in the
soit. The extent of the affected soil is uncertain. ApparentLy,
a PcB-transformer was previously located near this area. This
transforrner and the waste oil tank have been removed.
Hydrocarbons have also been detected in the groundwater in this
area .

Adjacent to the No. 6 oil tank location, lon concentrations
of petroleurn hydrocarbons vrere detected in the soil and
groundwater. Due to access constraints, the No. 6 oi1 tank was

cleaned and abandoned in place rather than being renoved.

Near the former gasoline tank, low concentrations of
petrol-eum hydrocarbons were detected in a soil sample. The

hydrocarbons were characterized via laboratory analysis as

typical of a lube oif and could not have resulted fron a gasoline

■5
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tank previously located in thls area bas been renoved.

tl
The soil uaterial at the site generally bas a high

[l percentage of silt and clay. AE a result, the flow of sater and
any diesolved hydrocarbons through these Dateriale is likely to

n be relatively slow. In additlon, all soufcea of further
fl bydrocarbons have been renoved. ttrere are no knowa groundwater

Fr users in the vicinity of the site.
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